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(54) INK JET PRINTER AND PRINTING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To ensure the print of an equal quality to the 
print obtained at a clogging-free normal printing time by previously detecting a 
clogging in the nozzle of a printing head and scanning crosswise with the 
printing head through operating only a usable nozzle group and at the same 
time, feeding sheets lengthwise by feed width equal to the longitudinal width 
of the nozzle group and performing the printing process. 

SOLUTION: When a clogging detection means 2 detects a clogging in either of 
nozzles, a means 3 for deciding a nozzle to be used decides a cloggingHree 
usable nozzle group from among nozzle arrays based on the detection results 
recorded in a head information recording means 6. Further, a sheet feed width 
decision means 4 calculates the feed width of the sheet based on nozzle 
information recorded in the head information recording means 6, and performs 
a main scanning of data with a printing head so as to print output data 
generated by a data generation means 5, while using the usable nozzle group 
alone. At the same time, the means 4 feeds the sheet longitudinally only by 
the calculated feed width of the sheet to carry out the printing process. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While scanning the print head in a longitudinal direction using the ink Jet printer which has the 
print head equipped with at least one nozzle train, are in charge of printing print data with delivery in a 
form in a lengthwise direction. Detect the blinding of the nozzle of the print head beforehand and the 
continuous usable nozzle group which has not started blinding among nozzle trains is determined. The 
printing approach characterized by printing when only delivery width of face equal to the dip of said 
usable nozzle group carries out longitudinal feed of the form, while scanning the print head in a 
longitudinal direction, operating only said usable nozzle group. 

[Claim 2] It has the print station which prints the print data stored in the receiving buffer memory which 
stores the print data received from the computer, and said receiving buffer memory. A blinding detection 
means to detect the blinding of the nozzle of the :aforementioned print head in the ink jet printer which 
has the print head which said print station equipped with at least one nozzle train. An activity nozzle 
decision means to determine the continuous usable nozzle group which has not started blinding among 
nozzle trains based on the information on said blinding detection means. A form-feed width-of-face 
decision means to determine the form-feed width of face according to the usable nozzle group 
determined by said activity nozzle decision means, A data generation means to develop the print data of 
receiving buffer memory to the output data for every horizontal scanning of the print head based on the 
form-feed width of face determined by said form-feed width-of-face decision means is established. The 
ink jet printer characterized by printing when only the form-feed width efface determined by said form- 
feed width-of-face decision means while scanning the print head in the longitudinal direction, operating 
only said usable nozzle group carries out longitudinal feed of the form. 

[Claim 3] Said blinding detection means is an ink jet printer based on claim 1 characterized by including 
the sensor which detects impact of the ink injected from each nozzle. 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the Inkjet printing approach and an Inkjet printer. 
Especially this invention relates to the ink jet printing approach and Inkjet printer to which printing 
quality is not reduced, even when the ink regurgitation nozzle of the print head carries out blinding and 
the blinding of a nozzle is not thoroughly canceled in cleaning of a head etc. 
[0002] 

[Description of the Prior Art] In an ink jet printer, the ink regurgitation nozzle of the print head may 
start blinding with the coagulation and dust of ink. Printing quality is spoiled when blinding is not 
thoroughly canceled by cleaning of a head, either. When the blinding of the nozzle of the print head is 
detected by the photo sensor and which nozzle has started blinding, the Inkjet printer which came to 
carry out the regurgitation of the ink from the nozzle which adjoins the nozzle which carried out blinding 
is indicated by JP,9-1 1 8023,A. 
[0003] 

[Problem(s) to be Solved by the Invention] Since the trouble of this method is printed using the nozzle 
which adjoins the nozzle which carried out blinding, printing quality is the point of getting conversely bad. 
For example, Nozzle b presupposes that blinding was started among the nozzle a which adjoins mutually, 
and Nozzle b. In that case, one line which Nozzle b should print is not printed at all. Furthermore, since 
the OR of the data which Nozzle a prints, and the data which Nozzle b must have printed is taken and 
Nozzle a prints the result, Nozzle a will print different data from the data which it should print essentially. 
In this way, the data for two lines will bring a different printing result from original data by the blinding of 
one nozzle. 

[0004] other troubles of this method — monochrome — except a chromatic Inkjet printer, I hear that 
effectiveness can seldom be expected and it is. That is, in order to color-print, the print head needs to 
be equipped with the nozzle of two or more colors, and, also at the lowest, the three primary colors of 
yellow, a Magenta, and cyanogen are indispensable. In the color ink jet printer which expresses a color 
with a combination in three primary colors, it is difficult to detect the color which was not printed by 
blinding from the color printed actually by the photo sensor, and cannot detect of what color the nozzle 
which carried out blinding is a line. 

[0005] The object of this invention is to offer the possible ink jet printing approach and possible Inkjet 
printer of printing quality equivalent to the time of printing with a normal head, even when the nozzle of 
the print head starts blinding. 
[0006] 

[Means for Solving the Problem] This invention is what offers the approach of printing print data for a 
form with delivery to a lengthwise direction (the direction of vertical scanning) while scanning the print 
head in a longitudinal direction (main scanning direction) using the ink jet printer which has the print 
head equipped with at least one nozzle train (column). This approach Detect the blinding of the nozzle of 
the print head beforehand and the continuous usable nozzle group which has not started blinding among 
nozzle trains is determined. While scanning the print head in a longitudinal direction (main scanning 
direction), operating only said usable nozzle group, it is characterized by printing, when only delivery 
width of face equal to the dip (it is a ♦*** dimension to the direction of vertical scanning) of said usable 
nozzle group carries out longitudinal feed of the form. 

[0007] Since printing is performed by only the nozzle group which has not started blinding according to 
the printing approach of this invention, quality equivalent to the time of printing with a normal head can 
be printed. 

[0008] This invention is equipped with the print station which prints the print data stored in the 
receiving buffer memory which stores the print data received from the computer, and said receiving 
buffer memory in other viewpoints. A print station is what offers the ink jet printer which has the print 
head equipped with at least one nozzle train (column). The description of this printer A blinding 
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detection means to detect the blinding of the nozzle of the print head, and an activity nozzle decision 
means to determine the continuous usable nozzle group which has not started blinding among nozzle 
trains based on the information on a blinding detection means, A form-feed width-of^ace decision 
means to determine the form-feed width of face according to the usable nozzle group determined by the 
activity nozzle decision means, It is in having a data generation means to develop the print data of 
receiving buffer memory to the output data for every horizontal scanning of the print head based on the 
form-feed width of face determined by the form-feed width-of^ace decision means. 
[0009] In the Inkjet printer of this invention, if the blinding of a nozzle is detected by the blinding 
detection means, an activity nozzle decision means will determine the nozzle group which has not 
started the blinding used by subsequent printings. If the nozzle to be used is decided, a form-feed 
width-of-face decision means will determine the form-feed width of face according to an usable nozzle 
group based on the delivery width efface of a form when the diameter of a nozzle, the pitch between 
nozzles, and a nozzle are normal. A data generation means develops the print data of receiving buffer 
memory to the output data for every horizontal scanning of the print head based on the determined 
form-feed width of face. The output data for every horizontal scanning are printed by scanning the print 
head in a longitudinal direction (main scanning direction), operating only an usable nozzle group. Thus, 
scanning the print head in a longitudinal direction, when only the form-feed width of face determined by 
the form-feed width-of-face decision means carries out longitudinal feed of the form, printing is 
performed. Thus, printing quality equivalent to always [ forward ] can be maintained, without being 
influenced by the non-regurgitation of the ink by the nozzle which carried out blinding since printing is 
performed by only the nozzle group which has not started blinding. 
[0010] 

[Embodiment of the Invention] The example which applied this invention to the color Inkjet printer is 
shown in an accompanying drawing. With reference to drawing 1 , an ink jet printer 10 has the print 
station 7 which prints based on the output of the receive buffer 8 which receives the data sent from a 
host computer 1. a data analysis means 9 to analyze the print data which the receive buffer 8 received, 
and a command, a data generation means 5 to develop the data which should be printed by one 
horizontal scanning of the print head, and the data generation means 5. 

[001 1] A printer 10 has a blinding detection means 2 detect whether the nozzle has started blinding 
again, an activity nozzle decision means 3 determine the usable nozzle group which has not started 
blinding based on the information on the nozzle which is carrying out blinding, a form-feed width-of-face 
decision means 4 determine the form-feed width efface according to an usable nozzle group, and a 
head information record means 6 record the information determined by the above-mentioned means 2-4. 
[0012] Drawing 2 shows an example of the configuration of the print head 1 1 of a print station 7. This 
print head 1 1 for color printing has the column which consists of 16-64 nozzles 12 for every three 
primary colors of yellow (Y), a Magenta (M). and cyanogen (C). and black (K) color. Color printing is 
performed by making color ink breathe out from a nozzle 12, and piling up a color for every dot, moving 
the print head 1 1 to a longitudinal direction (main scanning direction). In always [ forward ] which does 
not have blinding in a nozzle 12, width efface equal to the dip of a nozzle train can be printed by one 
horizontal scanning of the print head 1 1 . After one horizontal scanning finishes, printing of one sheet of 
form is performed only for form-feed width efface equal to the dip of a nozzle train in a form by 
repeating delivery, and following horizontal scanning and a form feed to a lengthwise direction (the 
direction of vertical scanning). 

[0013] Drawing 3 shows an example of the configuration of the blinding detection means 2. The blinding 
detection means 2 has the sensor 13 which countered each nozzle 12 of the print head 11, and has 
been arranged, and a sensor 13 is a nozzle 12 and same number A pressure sensor and a 

photo sensor can be used for a sensor 13. Ink is made to breathe out from the nozzle 12 of the print 
head 1 1, and a sensor 13 is made to reach the target. It can be considered that the nozzle 
corresponding to the sensor which has not sensed impact is blinding. 
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[0014] Next, the printing approach of this invention is explained to the list of this ink jet printer of 
operation. If printing is performed by the print facility of application started on a host computer 1 , print 
data will be sent to the receive buffer 8 of a printer 10. If a printing initiation command or a page 
initiation command is detected in the received data, before the print head moves onto a form, a printer 

10 will operate the print head 11 and the blinding detection means 2, and the nozzle 12 of the print head 

1 1 will confirm whether to have started blinding with the coagulation and dust of ink. That is. ink is 
breathed out towards the sensor 13 which counters from all the nozzles 12 of the print head 1 1. It is 
considered that the nozzle corresponding to the sensor which has not sensed impact of ink is blinding. 
Termination of blinding detection records the information the nozzle of what position of the location of 
the nozzle which carried out blinding to the existence of the nozzle which carried out blinding, i.e., what 
color, has started blinding on the head information record means 6. 

[0015] When the blinding detection means 2 detects the blinding of which nozzle 12, the activity nozzle 
decision means 3 determines the usable nozzle group which has not started blinding among nozzle trains 
based on the detection result recorded on the head information record means 6. 
[0016] Drawing 4 to drawing 7 is what illustrated the blinding situation of a nozzle, and the way of the 
decision of an activity nozzle group, and it is assumed that the print head has the nozzle of each 16 
colors. As shown in drawing 4 . when nozzle 12B which carried out blinding is up, not all the nozzles 
above the nozzle (here C-3) which exists caudad and which carried out blinding are used. Although the 
nozzle which carried out blinding to No.O nozzle and Magenta (M) of each color is not detected in this 
example, suppose that all of these nozzles are not used. In the example shown in drawing 4 , since the 
direction below No.4 nozzle can use more nozzles, the nozzle group which consists of normal nozzle 12A 
of No.4-No.15 is determined as an usable nozzle group. 

[001 7] When there is a nozzle which carried out blinding reversely like drawing 5 caudad, not all the 
nozzles below nozzle 12B (here M-13) which is up most and which carried out blinding are used, but 
choose the nozzle group which consists of No.O nozzle - No.12 nozzle as an usable nozzle group. 
[0018] Moreover, as shown in drawing 6 , when the nozzle the nozzle which carried out blinding carried 
out [ the nozzle ] blinding about the upper part in the bottom the upper part of a nozzle train and when 
concentrating caudad exists in C-2, No.O - No.2 nozzle is not used. It is related caudad, and when the 
nozzle which carried out blinding in the top exists in M-13, No.13 - No.15 nozzle is not used. Therefore, 
suppose that the nozzle group which consists of No.3 which has not carried out blinding - No.12 nozzle 
is used. 

[0019] When a sensor 13 does not detect blinding, it considers that all nozzles are normal and all 
nozzles are chosen as an usable nozzle group. In this way, the information about the determined usable 
nozzle group is recorded on the head information record means 6. 

[0020] in addition, the nozzle which started blinding as shown in drawing 7 — the whole — distributing - 
- a total color — since a print speed falls remarkably when the usable continuous nozzle group (here 
N0.8-N0. 10) does not fulfill the quadrant of a nozzle column, exchange of the print head or cleaning of 
the print head is demanded from a user by the alarm. 

[0021] Thus, if an usable nozzle group is determined, the form-feed width-of-face decision means 4 will 
calculate the delivery width of face of a form based on the nozzle information recorded on the head 
information record means 6, If form-feed width of face in the case of using the pitch between M and a 
nozzle for the delivery width of face of the form in the case of being normal with all usable nozzles, 
using only N and an usable nozzle group for the number of the nozzles of P and an unusable nozzle 
group, and printing is made into M' as shown in drawing 8 . form-feed width-of-face M' is computable 
with formula M -M- (NxP). 

[0022] the case where the nozzle of three rows of No.O-No.2 is made impossible [ an activity ] as shown 
in drawing 8 — M-M- (3xP) it is . In addition, when blinding is not detected by the sensor 13, it 
considers that all nozzles are normal and let delivery width efface of a form be the form-feed width of 
face M of forward always. Thus, the delivery width of face of the calculated form is recorded on the 
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head information record means 6. In this way, the delivery width of face of the form corresponding to it 
is determined as the nozzle group used for printing. 

[0023] Next, the data generation means 5 develops the print data of receiving buffer memory to the 
output data for every horizontal scanning of the print head based on the form-^eed width of face 
recorded on the head information record means 6. 

[0024] If print data are outputted from the data generation means 5. a print station 7 will print, while 
carrying out horizontal scanning of the print head 11, using only the usable nozzle group recorded on the 
head information record means 6 in order to print the output data which the data generation means 5 
generated, and only the form-feed width efface recorded on the head information record means 6 
carries out longitudinal feed of the form. For example, the band 1 of the document which should be 
printed by carrying out horizontal scanning of the print head 1 1 is printed, using only an usable nozzle 
group, as shown in drawing 9 (A). Next, as shown in drawing 9 (B). after only predetermined form-feed 
width of face carries out longitudinal feed of the form, the band 2 of a document is printed by carrying 
out horizontal scanning of the print head 1 1 again. Printing for one sheet of form is performed by 
repeating horizontal scanning and a form feed like the following. 
[0025] 

[Effect of the Invention] Since this invention was made to print only by the normal nozzle group without 
blinding even if the nozzle of the print head started blinding with coagulation, dust, etc. of ink, it can 
secure printing of quality equivalent to always [ forward ] without blinding. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the functional block diagram of the color ink jet printer of this invention. 
[Drawing 2] It is the conceptual diagram of the print head of the color ink jet printer shown in drawing 1 . 
[Drawing 3] It is the mimetic diagram of the blinding detection means of the nozzle of the color Inkjet 
printer shown in drawing 1 . 

[Drawing 4] It is the mimetic diagram showing the example of decision of the activity nozzle by this 
invention. 

[Drawing 5] It is the mimetic diagram showing the example of decision of the activity nozzle by this 
invention. 

[Drawing 6] It is the mimetic diagram showing the example of decision of the activity nozzle by this 
invention. 

[Drawing 7] It is the mimetic diagram showing the example of decision of the activity nozzle by this 
invention. 

[Drawing 8] It is the conceptual diagram showing the form-feed width of face by this invention. 
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• [Drawing 9] It is the mimetic diagram showing the printing approach by this invention. 
[Description of Notations] 
2: Blinding detection means 
3: Activity nozzle decision means 
4: Form-feed width-of-face decision means 
5: Data generation means 
6: Head information record means 
7: Print station 
8: Receive buffer 
9: Data analysis means 
10: Color ink jet printer 
1 1 : Print head 
12: Nozzle 

1 2A: A normal nozzle 

12B:*rhe nozzle which carried out blinding 
13: The impact readout sensor of ink 
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